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=btijiB*f-^<;d--K±©$6#Jl©-g|?tc. §3tgP<D§ 
[11*^4] fijiB3t5Pi6K«D«!lMli:iSt^-/i:iS3tSI<f^ 

im. 2 x« 3 iBKtDHfta^gBo 

nTl^;5 c ^ ;&!ft^^-r 1 iBtt®ii^*ii^^ 

B= 

[fl«]I6] Bf^iB3t^P^K^fl5fiEr«Jl^/f^^D:*:tl^ 

]X5iB|g(Dll#:»iim 
[il«3I7] fuiB3t»jeK©7^tliWEfflyicSLT. 9^ 

311 ~6(7)l^rt^A^ 1 ^lciBt6<73ll#;JHigao 
[fl^as] tulB3^»aiES®3^AIMJ(DEa6^7ttti 

Mo 

[11*5110] mi^mcn LTPanxs^iMiffisiifittt 

Mo 

mitlT{,■^^zt.^m,t.t^m1m^ . 2. 3, 4, 
7, 8, 9, ■\m\.'^ttvt^^mz%Em<nmwm^^m. 

mimm tuiB*5-7^;U^-<!:tuiBS3^J5lt* 

tiT « C <!: ^#lit <!: r « 1 iBK(7) 

Bo 



zt.■^w^t.tm%im.^ . 2. 3, 4, 7, 8, 9, 

10a)L^T~ti*^ 1 ]l[ciBt6(7)@l*a®SBo 
[ff«5114] tuiB^3ttl«<!:tuiBS3tSlt*^=ir« 

T[,^^zt^nmtt^n^m^ . 2. 3. a. 5. 
6, 7, 8, 9, 10, 13, ^A(0[,^ttlt•'^m\>ciEm(om 

[000 1] 

46tcT-i''?p {yyx^mfrcmwmmmmicmt^o 

[0002] 

LTti. 15IJ^«~#Fj8PS6 0-3898 9^ii$glci5lN 

[0 0 0 3] ^>;^i:±iB^i^g^cF^,T^^nTl^«SffiF«g#^c 

DaiigB(D¥E«;tElT\ 101 m^ityt h^'TTl- 
-K!b^6S«3^mS^?. 102 tt^m^^«?101 

/TxLTl^^l^*''7:t h^-fTT- KttMilCC D [y~JX^ 

102 tDFaiciifl^m^^rofi5ii^$ij^4p-r5 h^>x77'^~ 

/i:SBCCDUv''X^102 (Dit^^. 1 ^■<ymciiitl 

gpio4 ^Nfig^j^tii-rTic^c c D lypx^-e&^o m9\,m 
8(oiti^mT\ 101 immm^mi'. 102 asaccD 

Uv-'T.^. 105 h5>X7y'y-h^^ 106 , 107 

ttSBccDU5>-x-?io2 (o^mmm-^\ m^^^^s'y 
'j^yiTim^tizi^^o iE5iimtiio6 , 107 lii oo) 

^m^^m^m lC)^j;SLT1/2l5(7)CCD^flML 

Tisti. mfrsLTi^r^i^tf^^mmmt^mmc c d u 

5>'X"?102 2 -:?©S^«me^^j-:3<i; a [c. 

oTi^So s/c. g3imffiio6 , 107 imm^mm^w 

1 cDSB5JliSP108 :&jiLTI?Sgt5SBCCDU5>-X 
■^^gi^^tLTl^^o S/c. h-^>X77'y-l-P.tsSl0 
5 St>WCCDUv'~X^102 li. #IJx.HAI(7)<i;a^3t 

^3i*^i^iiio9 rjiT^^tiTi^^o c(7)<i;a[ciijs* 
t^To^;sccDa®SB^ci3l^T^i. 3tms««?ioi 

[0 0 0 4] ^>;[c±iBiifE[cFJ|/T^^tlTl^«*^*^«C C 
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A-A' ^[c>eofcl^H^^«xce*)^oT^LTo^^o ^v-? 
-^^vIe^h c c Da®sBii¥3f i*«sioo (D^m 

5^-\'*;l/!b^6S5SBCCDUv»'X^102 !tj«fl^fiE*nT 
l^5o ^LTBIStDaSliittiiifejilSllO ^^LTgJUm 

mm ti^mmitLTi^^o mc'jya^xmm ^ftL 
mmc c D [y'j7.^m ■mv^y:x-7Tf- vm. 

9 A^iBB^tlTO^^o 

[0 0 0 5] z.(j^^oT5.i^WL<^^y^-^^y^-&cc 
i"0inc/Txtcfcatc. c c Dii^BroSEii:. s^sr 
mmyn iiccD«^gB©±E©iH]ia;&s<r<!:ft 

a0^!^7ttttlHgJ1112(7)J¥^tiU>X(7)fl$, U> 

x%m\(nm\m. ©iBP$ic<fcoT;* 
STtn^o c(7)iifi!6<5ija)<i;^ic^jt™i®ii2 ikWt 

[0 0 0 6] ^3ttt^i!§jiii2 m^Lm. mmmm 
mm mm^Moyt h ui>'x hfts^ffli^TP^sr 

1 1 = {ni / (ni -no ) } 
no , ni ti. ^n?"n^MStf*FaJl«DJlJ/f 

p t±7jc¥*iRiiii«tf y 9(0^/2 

[0 0 10] 

[ie0^*W3^Lj:ad:r«iss] ^mww^ 

mmt^tiu'yu^ym&^iHiTi\y~-'yhmm^^ 

[0011]-^. @l*}t®S■^ci5o^T^i. 

«+t'rX(7)lll*ai^SBlci50^T, no=1, ni =1. 
5, ti =4. 0/L/m, p=3. 8/2=1. 9 /umc!: LT^ 
tulB (1) xC*^6. U>X(7)J¥*t2 ^«46;5^. t2 
=1.73/L/mi:^;5o 

[0 0 12] U>X(7)J¥*t2 =1.73Mm 

U>XjSS®ft* (HiSlf-yg^) 2p=3. 8MmA^ 



112 a)$5<bsaj.x±rMiii-«o ^T^e^sgji 

112 ±lcU>X>U^^flMr«fc46(7)m2(7)^3te^ 
1!§J1113 ^mmt^o ^(Dm. m2(7)^3tMgJi113 
^i^ W^, hUv-X hiStCcfcU. ji3tJi10 

9 ±©-gi5st>'7tmsit«?ioi ^mmysmz-^mLz 

l^«SB»SIS|5108 ±(7)-g|5!b^|^S#n-So B112Wm2 
[0 0 0 7] ^0)^. m2!S3tttM§ii113 li. 

gfKaiSJ.x±7\ Momi©!f7tMgjiii2 
L/■c)aJS<j;ufiL^^ft-c;-ift5aii^^T0^. K^ss§iiii3 (T) 
mm}icj:viyyx^mcmmiti. ^-r^ni^yxy 

KSP114 !Ej«fl5fiE*n«o E114ttm2^3ttt:^l!gJI113 

(ommmmmmmzib^. 
[0 0 0 8] cf7)<taic?-r<>pu>x>U'rgpii4 6^ 
jTjjt^ti/cc c omm^mi^isi^Tit. AMmtiyyx 
imm 2 m^mmm 1 1 3 *^ s s ^ u > xt^ u ^ gpi m 

[0 0 0 9] ^LT. xM^ifiuyXTU-rmu [cm 
mmmm . vya^xmm mTrs^t) . mm 

Ji112 ^3b^6S5*FaJI(7)J¥#ti , UVXT'KSPfT) 

w-iExi t\.fct%. (1) -^m^t^t. FjIp^ 

{ (p2 +t2 2 ) /2 t2 } -t2 
(1) 

6fc!b^«<tatc. -^^<7u\yyX[tmi^mi\itrs.^. 

c(D<tas¥«fl5T<^pu>X(Di{f^iStt. ^tDT" 

[0 0 13] s/c. ^jgw^&ect:'''; 11-7,^-^0 

li. (2) cfcU»tti*n;5o 

sin0 = no /ni (2) 

no = 1 , ni =1. SCO^-g-. 0=41.8° ii^^So 

miisn^. LtciT-oz. m^'^mmiyyxcDm'^. ± 
gi5j:t) [yyxmcmm^ci^-m^MiLtcm-^. ±mi 

tcJ:yii?a<hS5S'J^tt. 1 - {cos (90-0) } 2 = 

0. setfji^o 

[0 0 14] tSfc-e. U>X&P[cAlfr«±£l-3t(7)a 

yxm^m^z^mi^titcAMmt. mmmi^xMt^ 
t). mmmm\yxtiyx(rMT^^\^^z.ttri.^o 



(4) 
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[0 0 15] u>X(7)j¥*t2 lis ^?m(Dm^t^ ^ 
mt^t[z^vm<t=s>^tii<i:'^=s>o mm. ti = 
aiJ^tLtcm-^^i. ±iB (1) xCcfcu. t2 =o.7i/j 

<tas7tK±-e(DP^S3Ej«^i;«= rsfc-e. 4. OMmiu 

^tciii»+^-<X!tj«iSS/jN#n/c^^. H«g|5lci5l:l-5§it 

>Xc7)M^iIS[c33U^T. iii»g|5iefcHt«Fjf^Pg|?<!:?'r 

&p*^±iB*° u -> u □ >i3^£5 o^^i^J■7;^ 5 _ 
[0 0 16] 7|-y5^•;/7^-r•?□^>x^ci5l^T^ u> 

XJi(DJ¥#*^»l^B^\ UVX^iiii LfcAlt7^(DftS 
XJlAW0^ii^^chb^. S3cua<:&^C^^;&-5„ $ 

46s T^-^PUVXcDa-^roffia (¥iiJl®lf*) ©IS 

[0 017] MIC. *y5U>X(DF:f>/^ (iKt)) 
<t-pT. T'r-J^PU>Xli:AI<fr«AI<f3t«DftJS!Ej«^fc 
« (Ffil!Ej«/jN*UNB^';*:#lNAI*ft«DfiE^!Ej«i^;5L«) 
t\ C(7)AI<f^jg6^^fc^/cB$©^BS©t'nii. ¥aft 

HAWiHi^ (U>X<7)J¥#AmMi^) ±t<^^o 
iX±(DSfi[cJ:U. ^>XJi<73J¥^;^$t^J5f<t-5C 

[0 0 18] m«;(35-ll^*j«^gaicJ3l^T 
ti. iiMT<-?PU>XT©¥fifbJl*ti:. * (R) , 
ili (G) , » (B) ^(Oti^-y^ii^^-mmiti 
ttc. mwmmmm(o^^mi±%i]LT. ccd 

(Charge Coupled Device ) ai^gaicffi^^nTl^^Jf 
^§yp-n^V^- K<!:. CMD (Charge Modulation 
Device) a^SBtcffitotlTl^^SMO S§y^Y^- Klc 

[0 0 19] j.x±(7)cfca[c. ms*5-@i*aftga[c 

isi^T. ^3tl*»SI$;5iHi*5-7^;i/^-Ji^jfM 
li*<:&;5il^tc^tl. ¥tHbJl±gl?lc±iB (1) ^(0 



[0 0 2 0] *«B§ti. '^^(Dty^yy^^'pai^y 

PU>X(DiSit(DSfiJS!tj<:fct<. ?E»^7^^PU> 
xm^(n^^1f^mT\ Mo*5-7'r;l/^-, ^7^1* 
Sli^!Ej«I^B$li:fl5fiEpItgS7|->5^ y T'T'T -J^ p U>X* 

[00 2 1] 

[iss^ftf;*^ ^ /c46a)#©sm'Fffl] ±iBPp^s,'^.^« 
m^tcisb. *5e0Sti. *h^'^^-K^^?:jiii«^2 

K7t»»Ka)±SPlC7|->5^ -y ^T^-? p UVX^J^fiE 
L. ig7|->g^>y T'y'^^P U>Xm'^.*^tuiB7^»}JSiES 
a)3tAlt®3fi2lc#fi-r ^ 5 IcISfiE-r ^tfDT-S^o 

[0 0 2 2] C©<t5lC^gfi)6*n/cglfta#gBlCS5L^ 
Tli. Aimti^^^P UVXlCct U^5iaKcD3tAW 

t^ti^o LfcA^oTs ^'T'^PUVXffl^afbil^tl^ 
r«iii6sliJl«DIP*, £;5UNiiT'r-J^PU>X(DjP*ic, 
7p-trX±li:i5t^-««liS<St). SfiJS!Ej«:*:#l^T 
<-J^PU>X«DiSitii«Rlt6<!:S«= $/c3t^l^K<D±gP 
^i:fl5fig^n«iii6sliJ■4'^c3t)iiEtl^i#aLS^,^/i:46. 3t 

tDsw, paIR^^i^l;sl^o mic. 3t^P^^^3tti« 
j:^A Ma«-ea^jtsmt5*7-ii^*:«^ga6'«si 

[0023] 

m\.m^ty9'yy^^^u\yyx^m7itLmwmm. 

TiE-i^^^Sfel^Jrii. MOSgy.tN h^V^- K*^6:& 

[0 0 2 4] g|1(D (A) icaiNT. nin+ ffiifiiJ; 
t)S«CMD(7)V-X^^. 2tin+ ffiliUlJ:fJS5K 
[y-fymm. 3tin- xb°-?+->+;i/Ji<i;t)S^5^-\'t^ 
/l/^itrS^So 4li'f-l^KftSI. 5[i^m^B'y'J^y 
J; y ^ ;§> c M D h rnnrs U . 5^ ts; 3 , 
f- h Kftsi 4 st>'^- h mil 5 <!: -f-M o s m^s h 

^- K^flMLTl^^So 6liKftSI»cfc U^^SIfeSJir 
S U . / \° -y ->^— > a >SlJfMlSSt>'aS¥lIftlS 
(D!^7^ti. $6^J1 6 (DSE 7 li§3tP,^-«[ctofc U 



(5) 
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mmLtcCD^. MOSmt^ h^V^- K&P(D'>^< <!:t 

ffl T FjI □ 9 <!: ;5 (7) U v-'X h Si 8 ^ P^ST 
VT^^^y-<^yJi'y9y<7^ (R I E) 

^ISh^h-> 'J =1 ><t(7)x>y 5^>^aS?tt©A»Sx -y 

[0 0 2 5] 01(75 (A) [OTx-riifiE^ffM-r^lSA'^ 

(B) [oTx-rJ:3[c. 500 °CJ.XT(7)SS7\ fllJ¥(7)i£)- 

tl^N fSSLow Pressure Chemical Vapor Deposition 
(LPCVD) aSSlMiPiasma CVD (PCVD) 
icj: 1000AS)g©lf #©$6^Sli11Stf#HSIi12 

(si02 ) , g^'yft->ij=i> (siN) m(r> 

fc^JiSfli12(7)«i|Sti: LTl±. TI\^Z-'^U (A!) , |g 
(Ag) , # (Au) ^«7)iSSI<f^^Wr««i|^!Ej«Sf®T'S 

[0 0 2 6] iiie^iiiiiii^fl5fiEr««7)tt. 

li12,!:^SgH^H->'jzi>y- vmms^ S^UNliEl/TxLT 
A^^Ts #IJ;^«; 01© (A) tcTxLfcR I ESlcJ;;5 

[0 0 2 7] ±K^^»m^2(omm^. m^mm^2(o 

m.^^ni\ m-iCD (C) [oTxTctaic. 7t5»;fiSSffl 

7\10(7)ffl|Jii[c(7)5^#M»sI12A^^f^fig^t^fctt«l^c-r«o 

[0 0 2 8] m^(D (D) [OTx-r<taic. 

aKffl7\io(7)i*igp[csi 02 m(Dmmiz^ Lxmmr^^ 

Z. tulB (1) iC(7)Bi#^jifcrJ:aS/\°^y— S^fi^ 

wr«u>Xffl¥fifbJii3stfT'r-?pu>xi4^. ii 

U>Xl4(7)Mi. T^jfaSllOa (7)affi15(7)#3fi(c#a 
(D) [ci3l^T. 16liAlt3tK^/TxLTl^«o 

[0 0 2 9] ±iBM^iIS(7)B^0S[ci3l^T^i. 3^ 



SftM13(7)HMlSlci5lNT. -^lc3t»S[Kffl7XlO© 
[0 0 3 0] m^(D (D) (7)BfEEl!b^5t)!b^5J:aic. 

*iiii#ijtci3iNra. ^«aiK*fiix/i:T^''?p u>x 
>Xffl¥^I^bJ■13tt'^c^^7tJiiE%l!Ej«#SLSl^/•c46. 3t 

»^10alcSft*J:<AW7t©«7t)b^Rltg<!:S5o S/c 

«3^*nfc3^li. Slt*(7) J:0N#Ji»SIl2[c J: UJSb^J: 

[00 3 1] r^ss. ±.iEmmmzit. y'-r<>pu>xi4 

li¥lB^kii13(7)a®lcflM L/ct(7)^/Tx LtciiK 

J1 1 3 J: y ast/f 1 1 ^umi^^)T3.^^y(^u\yyX 

w-iBim-\mzmiibih/^Tmmt^mh\yyxmm 
tt^jit^^mipsmz&'j. wicit^oimhiyyxt 
«sicHM* nfc^^^ p i^yxmm Ltc-^m u> 
x^ja^-r^c^tRit^TS^So 
[0 0 3 2] s/c. 01^oT^L/-cm1*Sfe^5lJ^c^5L^^. 
^^^siii^siN (sj/?^2. 0) rfljfiET^ii^. m^ 

(D (D) toTxL/c7P-t?Xl?7Bt,.^.7\ ^(7)l¥*^600 
AS;SlNti1600Aj4ffltct«S6ti; Alt^(7)^«^^ 
S&Sli:<tt). iii6^i^li11^7)T*^i:J^fiE^nTl^«MOS 

[0 0 3 3] 5!i;li:m2||fifsfiiJlcoUNTiJi^r«= C<7)ll 

mma. rxr-'p^v k (core clad ) mji%wm^ 

(A) \Z7r.\^td^y%mmtW^(r)iMl:%WmmR 
^W^m^, II U ^»ii6liSJ/f^6\^i. 5(7)l6Si*;* 
ifirjfj^iE^nro^^o 020) (a) [oTxrj;a 

^^PL. 7t»a^Kffl7X<7)F«gSP^a46a.A,r3t5faKl0a 
^fl^fiErs-hftl;:. ^ElciaJiJ/f^liiy^&fl^fiEtSc 5!c 
\y'JX hli18:&SJlJff*)i17a)±lcm^LaS(7) 

^fflfb^fiao :&3b\ Ti02 li^»^l6»«rs;5)b\ 

BSJ/T*sii7A>mMw^jimtt^=ir«MrflM*ti 

^Jf^lcti. giicD (B) \zw.\^fz%^mm\t.W^ 

ic. ^46^li»sI11^J^M■r«'i;^M*^s«o u 

V'X hMl8<tSSJ/f*SI17(7)am*M r$;5cfca:&x 
■y^^^-^'^ff^ffll^T. R I Eietc<i;Ux-y5^/\--y<> 
ac Ctiic J: y SJlJ/f^li17(7)aStt^»li:¥aft 
#ti;5o i^l^T. 02(7) (B) IcTxtctai;:. U>Xffl 
¥SftJ113StfT'r-?p U>Xl4:&7tW^10a(7)B± 

icjTMu ^^^^ai^yxmmi^mm^m^^mt 

[0 0 3 4] m2||ffi#IJ[Ci3lNTli. 3t3faKlOa^|i 

m LTi^um^fK ^mimwa^wj m/u-ei^^mm 



(6) 
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SSJ/T*fli17(7)ff*«D3^-f\ lulB (1) 

[0 0 3 5] MlcSfc. iti^e^S/\°^/-^©SS?lcJ: 
^Tli. 02© (A) ^oT^Lfc;SM/TW7(DB±. S 

;5x-y5^/^y^S» M 1 Hfife^JriK^S L/c. it^i^^ 

[0 0 3 6] ;^lC||3SISfe15IJ^. 13 3(7) (A) ~ (D) 
I E)£^fflU^T^ 7^«aKffl07t=&i'y5^>^~7-RJiSL 
6(7))f#ti4Mm3£<$U. Ill 1 © (A) IcTxL/ccta 

03© (A) IC/Tx-r-taiCs y-hmil5©B±£«U^ 
t±iifSA©Si02 M20;&felE/uf\ SiN|i»©R I ElS 

[0 0 3 7] C(7)|ifig[CJ:tlH\ $6»)i6(73R I E;£^ 
ffll^fcX-y5^>^■^cJ:;§3^3^;fiil^^7)?X10CDf^^s!6Bt^c. 

m'mm•R^ml^mtcibmmm e ©x -y =j-y^-m 

^©03© (B) ~ (D) \ZTrstTM\t. m^(0 (B) 

~ (D) \z7j<l,tzm^mmtm^T^^^(r)T\ ZLZLT^ 

»S1 1 1 liJfM L T l-> (D ^/Tx L T § o 

[0 0 3 8] SiN»cfcU^5@Wfg7^fli19a. C 

(7)SI19(7)aSSrR I E5^^ffll^fcX'y^><?-[c<^:§|6 

iK?SL/c<i;atc. llW^^lii9!b^SiNJ;t)St). Mo^ 

[0 0 3 9] Sfcm 3 ||Sg#IJ[Ci3l^T. l6SJi6(7)R I 



[0 0 4 0] m3||^if|^J^/T^LfcB13[ci3l^T 
TtSP^EliiSi N^!b^6S«llW»3tli19^IStt5<i:aic 

[00 4 1] ^kicmAmmmic-oi^Tmmt^o c^n 
H'&^o mi~m3^sfe«tcfcLNTii. ^^jmrofflijii 

[0 0 4 2] *#:Wlca. 11140) (A) lZ7j<t^o{C. 
U i/X h Si 8 ^ ^ i: U TifeSiii 6 ^ X -y 5^ > L T 
3t«Mffla)7Xl0^flM-r^^. 7XlOlcf.'>x-y\°-21 
*'^RM*n;5<ta:&^ft7\ M*SR I Ex-y5^>-?-;&|| 

[0 0 4 3] *llfifSfiiJli:<tm-S<!:LTtt. 3t^PjSK10 

a (o^Ammcomm^^ i ~m 3 ©icjt'^ 
nktfi^tcisb. '?-(<7nuyxuf^e>(0K^m^^vmm 

^(.r^v. yn^7.(D'^io'^tti\ztit^^--Jy^± 

m 1 ~m3*sfe1^Ji:cD^J^ffl6^RIt^7$;5o 
[0 0 4 4] ^kicmsmmm^. msco (a) ~ (d) 

(A) iz^.t^oic. mmmea^mmmc. li, tin* 

J: U ^^Jg|^KlhSl22^g3^gp^E[cM Uffi»Ji 6 (7)± 

gptcjfj^iEu m^^zi^i/xi-ji^-ys^mmu r i 

E)£lcJ:U5SKe^lc. SWPfilhSl22, l6SJi6W^Pt 
£U 3t3»;mffl7\10^flM-r«o 0 5(7) (A) IZTTsL 
fclS(7)^7tt^ 1115(7) (D) [OTx-r^'r<>PU>XB 
fiEiSSf-ti. 05(7) (B) , (C) toTxr<i;atc. 0 

1 (7) ( B ) , ( c ) icTx Lfcm 1 nascy 

§(7)7\ ^(7)Si^^«BSt5o 

[0 0 4 5] C(7)m5*Bg^J[Ci3l^Tli. 0 5(7) (D) 
icfrst^o [c. 3^3f SKIO a J-X^^tcAItT «K!s3t23li. 
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